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ABSTRACT
Objectives: The purpose of this study was to translate and culturally adapt the self-
administered screening instrument ‘Targeting the individual’s Aetiology of Nocturia to
Guide Outcomes’ (TANGO) into Dutch for Belgium and to assess its test–retest reliability.
Methods: This study has a cross-sectional, descriptive study design. Cross-cultural adaption of
TANGO into Dutch for Belgium was performed according to a standardized method.
Convenience samples of community-dwelling people and NH residents with nocturia (≥1void/
night) completed TANGO-D at baseline and 1–2 weeks later. Community-dwelling people ﬁlled in
the questionnaire at home and the NH residents were interviewed by a study nurse.
Results: TANGO-D was completed by 33 community-dwelling middle-aged people and 45 NH
residents.
Completeness of responses was adequate in both populations and almost all items had
positive and negative answers. In the NH residents, 12 out of 22 items required clariﬁcation,
wherein ﬁve items adjustments are essential.
Test–retest reliability analysis revealed an overall median Kappa of .75 [IQR: .78–1] in
community-dwelling people and .54 [IQR: .31-.65] in NH residents, conﬁrming substantial
and moderate agreement, respectively.
Conclusion: TANGO-D is a cross-cultural adapted Dutch translation of the original TANGO
and showed good test–retest reliability in community-dwelling middle-aged people.
However, validation of TANGO is required before use in clinical practice and the addition of
a module of environment-related items to extend the utility of the instrumentwhen used in NH is
desirable.
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Introduction
Nocturia, the symptom of waking up at least once from
sleep to void [1], is highly prevalent in community-
dwelling people [2] as well as in nursing home (NH)
residents [3]. It has a well-known negative impact on
quality of life [4] and is related to direct, indirect and
intangible health-care costs in community-dwelling
people [5]. Both urological (reduced bladder capacity,
nocturnal polyuria, detrusor overactivity) and non-
urological factors (untreated diabetes, sleep disorders,
uncompensated heart disease and primary polydipsia)
induce nocturia [6]. Moreover, the presence of nocturia
can act as a marker for poor health [7].
Urological causes of nocturia can be easily identiﬁed
by a frequency volume chart reporting timing and
volumes of voids. A recently developed self-reported
screening questionnaire aims to identify co-existing
morbidities of clinical relevance to nocturia [8]. This
instrument called Targeting the individual’s Aetiology of
Nocturia to Guide Outcomes (TANGO) can become
a screening tool in the assessment of nocturia. Internal
consistency, test–retest reliability and content validity of
TANGO have been described previously [9]. Validation of
TANGO in diﬀerent languages will facilitate multicentre
studies of construct and criterion validity in diﬀerent
countries.
However, one hurdle to undertaking validation stu-
dies in Belgium is the lack of a culturally adapted ques-
tionnaire that has been translated and validated in
Dutch, French or German. The aim of this study was to
translate TANGO into Dutch as the ﬁrst step towards
such a validation study, and subsequently to test relia-
bility in prospective samples of community-dwelling
people and in NH residents. These two groups were
selected as representing patients at both ends of the
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nocturia severity spectrum, thus supporting generalized
use of the newly translated Dutch TANGO (TANGO-D).
Methods
This prospective descriptive design study was deployed
between July and September 2017 in community-
dwelling people and NH residents in Flanders (Dutch-
speaking northern part of Belgium).
The local ethics committee approved the study
(EC/2017/0704).
Translation and cross-cultural adaptation
The Dutch translation and cross-cultural adaptation of
TANGO for Belgium was performed according to the
method described by Sperber [10]. For- and backward
translation were each done by an independent bilin-
gual continence nurse, urologist and layman, who
were Dutch native speakers. An expert group, consist-
ing of two urologists specialized in functional urology,
two continence nurses and a gynaecologist formally
reviewed the translation and cultural-adaptation.
Study participants
A convenience sample of community-dwelling people
and NH residents were invited to complete TANGO-D.
Inclusion criteria for eligibility were age ≥40 years and
suﬀering from nocturia ≥1void/night. Exclusion criteria
were factors associated with atypical nocturia: receiving
end-of-life care, end-stage renal disease, bladder cancer,
other terminal malignancies, previous pelvic radiother-
apy, pregnancy and dementia. Additional exclusion cri-
teria were urinary catheterisation or urostomy, cognitive
impairment or limited proﬁciency in the Dutch language
that precluded questionnaire completion [8].
Self-reported baseline characteristics of the partici-
pants, including age, gender, medication use and noc-
turia severity were collected. Severity of nocturia was
measured using the question: ‘During the night, how
many times do you have to get up to urinate, on aver-
age?’ as can be found in the International Consultation
on Incontinence Questionnaire for Nocturia [11]. In NH
residents the level of independence with activities was
measured using the Belgian modiﬁed Katz Index [12].
In accordance with the reliability testing of the
original TANGO, only self-reported clinically stable
participants were included for test–retest analysis [9].
Instruments
The self-administered TANGO questionnaire comprises
22 items measuring 4 domains of dysfunction: cardio-
vascular and metabolic status, sleep, urinary tract and
wellbeing. Items are scored if the statement is true for
the individual [8]. In TANGO-D, two answer choices were
added: ‘false’ and ‘don’t know or not applicable’ (DK/NA)
to discriminate between missing answers, the absence
of the dysfunction (= false) and un-investigated dysfunc-
tion or the statement being not applicable (= DK/NA).
Cognition of all participants was screened with the
cognitive frailty domain of the Comprehensive Frailty
Assessment Instrument (CFAI), a self-reported ques-
tionnaire to detect self-perceived cognitive frailty
[13]. The cut-oﬀ score ≥10.94 for mild-to-high cogni-
tive frailty was used to exclude participants.
Setting and data collection
This study investigated two populations, community-
dwelling people and NH residents, who were
expected to have diﬀerent demographic characteris-
tics and severity of nocturia. Based on the recommen-
dation that a minimum sample size required for
conducting a Cohen’s Kappa agreement test is
between 10 and 30 participants, a sample size of
30 per population was selected [14].
Community-dwelling people
The convenience sample of community-dwelling peo-
ple consisted of employees, patients and their rela-
tives attending the Urology or Sleep Disorders
outpatient clinics of a large university hospital.
Passive and active methods of recruitment were
used. Employees were recruited by an advertisement
via posters and an announcement on the intranet.
Patients and relatives were informed of the study by
posters and ﬂyers in the waiting rooms. At the end of
the health-care appointment urologists speciﬁcally
informed eligible patients about the study.
The community-dwelling people, willing to partici-
pate, received an envelope containing an information
letter, an informed consent form, two pre-paid envel-
opes and questionnaires (test and retest). The question-
naires were self-administered and completed at home in
order to diminish the inﬂuence of the hospital setting
and to limit staﬀ time. The participants completed the
informed consent and the test questionnaire and
returned them by post. One week later they went
through the same procedure. Both questionnaires were
paired by a unique code to enable test–retest analysis.
Participants received the contact details of a study nurse
in order to discuss questions or problems as needed.
Nursing home residents
Participants for this cohort were recruited from two nur-
sing homes who cared for a total 312 residents. Once
screened for exclusion criteria by NH staﬀ, eligible resi-
dents were visited by the study team. After having signed
an informed consent, participants were interviewed by
one of the two study nurses using TANGO-D. In this way
any diﬃculties in understanding the items were obvious,
missing values were reduced and assistance could be
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provided if necessary. The retest questionnaire was com-
pleted 1 week later in the same way.
Statistical analysis
Characteristics of both populations were compared.
For the comparison, Mann–Whitney U was used in the
continuous data and Pearson Chi-Square or Fisher’s
Exact Test in categorical data.
For the Cohen Kappa statistics, the data of TANGO-
D were recoded into the binary category of the origi-
nal TANGO. The answer ‘DK/NA’ was handled as
a missing value in this analysis. Missing data points
were not estimated and replaced, but the cases were
pairwise deleted when they had missing data on the
variables that were under analysis. Pairwise deletion is
an appropriate technique if data are missing comple-
tely at random and the proportion of missing data
does not exceed 20% [15].
SPSS Statistics v.25.0 (IBM Corp., Armonk, NY) was
used for data analysis. Continuous data are reported in
terms ofmedian and interquartile range, and categorical
data were described using frequency and percentages.
Statistical signiﬁcance was deﬁned as a p-value <0.05.
Psychometric evaluation
Evaluation of the translation and adjustment of
response categories
The ﬁrst step in evaluating the translation of the TANGO
tool was the determination of missing values and fre-
quency distribution of all answer choices. A large
amount of missing data for an item may indicated
a problem with the translation. The frequency distribu-
tion of the answers was examined to determine if all
options were used, which may suggested that the addi-
tion of the choices ‘false’ and ‘DK/NA’ can provide added
value. The best items have substantial variability and
a symmetrical response distribution. However, in this
screening tool, a symmetrical distribution of the answers
is not expected due to the prevalence of morbidity [16].
The second step was the identiﬁcation of diﬃcul-
ties in understanding and interpretation of the items
from the spontaneous reports of the NH residents
during and after completion of TANGO-D.
The last step was the calculation of the agreement
with Cohen’s Kappa statistic between the medication
list and the items about diabetes, diuretic and hyper-
tensive drugs. The strength of agreement related to
the Kappa coeﬃcients, scaled from −1 to 1, is <0:
poor; 0-.20: slight; .21-.40: fair; .41-.60: moderate; .61-
.80: substantial; .81–1: almost perfect agreement [17].
Test–retest reliability
Test–retest analysis measures the extent to which simi-
lar scores are obtained when TANGO-D was adminis-
tered on diﬀerent moments (interval of ± 1 week). For
this purpose, the Cohen’s Kappa statistic was calcu-
lated between the responses of the test and retest
questionnaire. The Kappa statistic measures the pro-
portion of agreement between two observations, not
including the agreement expected by chance.
In order to make an appropriate interpretation of the
Kappa statistic, the proportion of concordance (p0), pre-
valence index (PI), bias index (BI), prevalence-adjusted
bias-adjusted Kappa (PABAK) and maximum attainable
Kappa (κmax) were also calculated and reported [18].
Kappa values of ≥0.4 were taken as acceptable results [9].
Results
Translation and cross-cultural adaptation
Three out of the 22 translated items demonstrated
poor mean scores for comparability of language and
similarity of interpretability after formal phase 1
review and thus needed minor revision by the expert
group. Though after the review of the expert group
and formal phase 2 review of these items, the mean
scores remained problematic (Supplemental Table 1).
The expert group decided to halt the formal review,
instead agreeing upon a synthesis of the wording.
In the ﬁrst item (Q2) ‘ﬂuid tablets’ was back-translated
into ‘diuretics’. In the second phase, it was back-
translated into ‘water pills’. On re-evaluation of
the second phase, it was found that the problem lay in
the back translation, so the Dutch version was left
unchanged. The second item (Q15) contained the word
‘urge’. ‘Urge’ and ‘desire to pass urine’ have the same
translation in Dutch. To make a diﬀerence between both
words the adjective ‘extreme’ or ‘strong’ was added to
urge. ‘Extreme’ means ‘existing in a very high degree’
[19]. People with overactive bladder experience their
desire to void as more intense than people without, but
there is a variation in the grade of urgency [20]. Choosing
‘extreme’ instead of ‘strong’ would capture insuﬃcient
the symptom of urgency in overactive bladder. The
expert group decided to maintain ‘strong urge’.
The third item (Q16) contained the term ‘urgency
accident’. Although the meaning was clear, the term
in Dutch could denigrate the patient as an adult. The
expert team opted to accept ‘an accidentally loss of
urine after a sudden strong urge to urinate’.
Consensus was thus reached to replace the words
‘ﬂuid tablets’, ‘urge’ and ‘urgency accident’ with more
commonly used terms in Dutch. The translation and
cross cultural-adaptation process resulted in TANGO-D
(Figure 1).
Breakdown of participant
In total 33 datasets of community-dwelling and 45
datasets of NH, participants were available for data
analysis. Before the test–retest reliability study, seven
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community-dwelling people and three NH residents
were excluded because of not being clinically stable.
The participant breakdown is illustrated in Figure 2.
Participant characteristics
Community-dwelling people were younger (median
age: 63 years [IQR: 58–69]), had less cognitive
decline, took fewer antihypertensive, psychophar-
maceutical and diuretic drugs than NH residents
(median age: 90 years [IQR: 85–92]) (Table 1). The
frequency of nocturia was higher in NH residents
than in community-dwelling people. NH residents
demonstrated severe functional impairment in activ-
ities of daily living (median Katz Index score of 2
[IQR 1–4]).
Figure 1. Example of the Dutch version of TANGO (TANGO-D).
Envelopes with information letter, 
informed consent, questionnaires and pre-
paid envelopes: n= 80
Provided informed consent: n=61
Refused to participate: n=19
Reasons for not ending the study: 
• No nocturia: n=16
• Score ≥10.96 on the cognitive domain of the 
CFAI-Plus: n=2
• Not meeting the other exclusion criteria: n=4
• Discontinued participation: n=6
Approved for data-analysis: n=33
Approved for analysis of test-retest 
reliability: n=26
Reasons for no inclusion in test-retest relibaility 
analysis:
• Change in medical condition or medication on 
casual pathway of nocturia: n=7
COMMUNITY-DWELLING PEOPLE
Assessed for eligility by nursing home 
nurses: n=312
Informed nursing home residents: n= 125
Indication of dementia on the Belgian modified 
Katz scale or refusal to participate: n=187
Provided informed consent: n=87
Refused to participate: n=38
Reasons for not ending the study: 
• No nocturia: n=13
• Score ≥10.96 on the cognitive domain of the 
CFAI-Plus: n=18
• Not meeting the other exclusion criteria: n=3
• Discontinued participation: n=8
Approved for data-analysis: n=45
Approved for analysis of test-retest 
reliability: n=42
Reasons for no inclusion in test-retest relibaility 
analysis: 
• Change >+/- 1 for nocturia frequency: n=1
• Change in medical condition or medication on 
casual pathway of nocturia: n=2
NURSING HOME RESIDENTS
Figure 2. Flowcharts of the study’s progress, detailing participant numbers during inclusion, data collection and analysis.
4 V. DECALF ET AL.
Evaluation of the translation and adjustment of
response categories
Community-dwelling people
Completeness of responses in community-dwelling
people was adequate, only three items had one miss-
ing value (3%), representing the answers of two parti-
cipants. Overall 94% of community-dwelling
participants responded to all items. ‘True’ and ‘false’
responses were observed on all items, except the
general health variable, where poor health was not
selected. In 15 items 3 participants answered ‘DK/NA’.
Overall, 27% of men were unaware whether they had
benign prostate hyperplasia (BPH). (Table 2).
The frequencies of the answer choice ‘DK/NA’
shows that 76% of the community-dwelling people
could answer every question with either a ‘true’ or
‘false’ response (Supplemental Table 2).
A substantial agreement was found between the
medication list and the items relating to diabetes and
drugs (Supplemental table 3).
Nursing home residents
Among the NH residents, where TANGO-D was com-
pleted with the support of a study nurse and one item
had a single missing value (2%).
In this population ‘kidney disease’ and ‘BPH’ were
not prevalent. Sixty percent of male NH residents
didn’t know if they had BPH.
NH residents scored less items with ‘DK/NA’ than com-
munity-dwelling people (Chi2 (1) = 6.1, p = .013) (Table 2)
Table 1. Characteristics and nocturia severity of the community-dwelling people and nursing home residents with nocturia.
Variable Community-dwelling people, n = 33 Nursing home residents, n = 45 P-value
Participant characteristics,
Age, years, median [IQR] 63 [58–69] 90 [85–92] <.001a
Sex, m/f (%f) 11/22 (67) 10/35 (78) .274b
Cognition, median [IQR] 0 [0–2.34] 3.13 [1.56–7.81] <.001a
Medication, n (%)
Antihypertensive drugs (other than diuretics) 12 (36) 30 (67) .008b
Psychopharmaceutical drugs 6 (18) 26 (58) <.001b
Diuretics 4 (12) 23 (51) <.001b
Antidiabetic drugs 2 (6) 6 (13) .456c
Anticholinergic drugs 3 (9) 1 (2) .305c
Antibiotics 2 (6) 4 (9) 1c
BPH medications 1 (3) 3 (7) .634c
Nocturia severity, n (%) .001 b,d
One time 24 (73) 13 (29)
Two times 2 (6) 17 (38)
Three times 4 (12) 9 (20)
Four times or more 3 (9) 6 (13)
IQR: interquartile range.
a Mann–Whitney U
b Pearson Chi-Square
c Fisher’s Exact Test
d The null hypothesis for the Pearson Chi-Square is that there is no diﬀerence between nocturia severity in both populations with nocturia
Table 2. Scores on TANGO-D in community-dwelling people and nursing home residents with nocturia.
Community-dwelling people,
(n = 33)
Nursing home residents,
(n = 45)
Item TANGO-D, n(%) True False DK/NA MV True False DK/NA MV
Q1. My ankles, feet or legs swell during the day 7 (21) 25 (76) 1 (3) 0 18 (40) 27 (60) 0 0
Q2. I take ﬂuid tablets (e.g. Lasix) 5 (15) 27 (82) 1 (3) 0 16 (36) 23 (51) 6 (13) 0
Q3. I have kidney disease 1 (3) 31 (94) 0 1 (3) 0 44 (98) 1 (2) 0
Q4. I take tablets to control my blood pressure 13 (39) 20 (61) 0 0 19 (42) 16 (36) 10 (22) 0
Q5. I often get dizzy when standing up 3 (9) 29 (88) 1 (3) 0 11 (24) 34 (76) 0 0
Q6. I have high blood sugar OR diabetes 3 (9) 29 (88) 1 (3) 0 9 (20) 36 (80) 0 0
Q7. My blood sugar levels are diﬃcult to keep stable 2 (6) 29 (88) 1 (3) 1 (3) 2 (4) 43 (96) 0 0
Q8. I have 5 hours or less sleep per night 6 (18) 26 (79) 1 (3) 0 10 (22) 35 (78) 0 0
Q9. I would describe my sleep quality as bad 11 (33) 21 (64) 1 (3) 0 14 (31) 31 (69) 0 0
Q10. It takes me longer than 30 minutes to fall asleep at night 11 (33) 21 (64) 1 (3) 0 15 (33) 29 (64) 0 1 (2)
Q11. I have diﬃculty staying asleep at night, but only because of my bladder 6 (18) 25 (76) 2 (6) 0 15 (33) 29 (64) 1 (2) 0
Q12. I often experience pain at night 2 (6) 31 (94) 0 0 3 (6) 42 (93) 0 0
Q13. I have been told I snore loudly OR stop breathing at night 12 (36) 18 (55) 3 (9) 0 7 (16) 21 (47) 17 (38) 0
Q14. I need to get up to pass urine within 3 hours of going to sleep 12 (36) 19 (58) 1 (3) 1 (3) 18 (40) 27 (60) 0 0
Q15. I experience a sudden urge to urinate on most days 7 (21) 25 (76) 1 (3) 0 11 (24) 34 (76) 0 0
Q16. I have a bladder urgency accident once a week or more 7 (21) 26 (79) 0 0 6 (13) 39 (87) 0 0
Q17. I often need to strain or push to start urinating 3 (9) 29 (88) 1 (3) 0 4 (9) 40 (89) 1 (2) 0
Q18. I have an enlarged prostate gland (males only)1 1 (9) 7 (64) 3 (27) 0 0 4 (40) 6 (60) 0
Q19. In general, I would say that my health is not good 0 30 (91) 3 (9) 0 2 (4) 43 (96) 0 0
Q20. I have trouble staying awake while driving, eating or during social activities 3 (9) 30 (91) 0 0 6 (13) 39 (87) 0 0
Q21. I have had a fall in the last 3 months 2 (6) 31 (94) 0 0 7 (16) 38 (84) 0 0
Q22. I don’t look forward to things with as much enjoyment as I used to 5 (15) 28 (85) 0 0 10 (22) 34 (76) 1 (2) 0
DK/NA: ‘don’t know or not applicable’; MV: missing value.
1 community dwelling people: nmale = 11, nursing home residents: nmale = 10
ACTA CLINICA BELGICA 5
Nineteen NH residents (42%) could answer every
question with the ‘true’ or ‘false’ options (Supplemental
Table 2).
NH residents gave comments on 12 items of
TANGO-D (Supplemental table 4). Seven of these
items were successfully clariﬁed by the study nurse.
Overall, residents were unaware of the medications
they took. Two comments referred to the speciﬁc
environment of an NH: (Q8) undisrupted versus dis-
turbed sleep time and (Q13) the detection of snoring
or sleep apnoea in a single room. One small part of
Q20 was not adapted to NH residents because none
of them were able to drive a car. The last question
about depression (Q22: I don’t look forward to things
with as much enjoyment as I used to) was diﬃcult to
answer as NH residents did not understand the com-
parator, i.e. when living at home or while residing in
the NH.
The agreement among items of TANGO-D and
medication list in NH residents ranged from fair in
hypertensive drugs (Kappa .29), to substantial in dia-
betes (Kappa .76) and almost perfect in diuretic drugs
(Kappa .85) (Supplemental table 3).
Stability (test–retest reliability)
The period of time between test and retest comple-
tion of TANGO-D ranged between 5 and 14 days in
both populations.
Community-dwelling people
The test–retest reliabilities of the items of TANGO-D in
community-dwelling people (n = 26) are presented in
Supplemental table 5A. The overall median Kappa was
.75 [IQR: .78–1]; demonstrating substantial test–retest
reliability. Agreement on all items varied from substan-
tial to almost perfect (Kappa .63–1.0). The item related
to bladder urgency accidents (Q16) was the exception,
demonstrating fair agreement (Kappa .29). In this item
the prevalence of urge urinary incontinence was low
(3.8%), the proportion of concordance .85, the PABAK
.69 and the maximum attainable Kappa .29.
Nursing home residents
The NH residents (n = 42) attained a moderate score for
test–retest reliability (median Kappa of 0.54 [IQR:
0.31–0.66]. Agreement between the test and retest
TANGO-D was substantial to almost perfect in eight
items (Kappa .61–1), moderate in ﬁve items (Kappa .44-
.54) and fair in ﬁve items (Kappa .25-.34). The items
related to stability of blood glucose (Q7) and general
health status (Q19) had negative Kappa coeﬃcients
interpreted as no agreement. (Supplemental table 5B)
However, both items with negative Kappa coeﬃcients
and the item about straining (Q17) had a very high
proportion of concordance (≥.90) and a high prevalence
index (range: .85-.93) resulting in a PABAK ≥.80. The
other four items with slight to fair agreement (bad
sleep quality (Q9), nocturia as cause of sleep disturbance
(Q11), urgency (Q15) and incident falls (Q21)) demon-
strated good concordance (range: .68-.83) but were less
inﬂuenced by prevalence.
Discussion
TANGO is a recently developed self-reported screening
instrument to help clinicians identify clinically relevant
comorbidities in patients with nocturia. In this study,
we translated and culturally adapted a Dutch variant of
TANGO and established test–retest reliability in com-
munity-dwelling people and NH residents.
The ﬁrst objective was to translate TANGO into
Dutch. Only three minor discrepancies were found,
all relating to diﬀerences in Dutch and English voca-
bulary, according to the multi-disciplinary expert
group. A diﬀerent prevalence of ‘DK/NA’ answers
between community-dwelling people and NH resi-
dents is seen in questions about medication use and
maybe explained by lower health literacy. A negative
association between health literacy and older age has
been reported [21]. We conclude that response to the
‘diuretic use’ item does not indicate a language or
interpretation problem generated by translation of
the questionnaire.
A German study found that 5% of non-
institutionalized middle-aged people respond with
‘DK/NA’ to questions about chronic self-reported
somatic diseases although in 11% of cases diseases
were diagnosed by physicians [22]. Given that it is
plausible that a patient is unaware of his disease
status, two answer options (‘false’ and ‘DK/NA’) were
added to the original TANGO in order to reduce miss-
ing values and validate the ‘true’ and ‘false’ responses.
Two examples, BPH and snoring justiﬁed the inclusion
of these additional options.
In the current study, the prevalence of the ‘DK/NA’
answer on BPH was high. In the European National
Health and Wellness Survey, the estimated prevalence
of self-diagnosed BPH was 8.53% [23]. Unfortunately,
this study did not report how many men were nega-
tively diagnosed nor how many were oblivious to
their status.
In our study, 10% of the community-dwelling peo-
ple and 40% of the NH residents were oblivious to
snoring or sleep apnoea. A prevalence study of ‘don’t
know’ responses to questions about snoring shows
a comparable prevalence of 2–11% in middle-aged
and 5–44% in older populations [24].
Additionally, the percentage of participants who
used at least one ‘DK/NA’ answer was 24% in com-
munity-dwelling people and 58% in NH residents.
Moreover, in clinical practice, a ‘DK/NA’ answer can
be an invitation to discuss the item with the clinician.
Based on these ﬁndings the inclusion of both answers
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in the Dutch version reduces misclassiﬁcation bias and
identiﬁes clinically relevant variables as present,
absent or requiring investigation.
The quality of data completeness was high in both
populations. However, the distribution of answers was
dependant on the diﬀerences in data collection meth-
ods and population characteristics. The frequency dis-
tribution of answer choices revealed all options were
used. The exception were the items related to ‘kidney
disease’ and ‘BPH’, may be attributable to the small
sample size and lower health literacy, the latter parti-
cularly in NH residents.
Study nurses noted that NH residents commonly
mentioned the environment as a contributing factor
to nocturia. A previous reliability study of TANGO in
patients in a rehabilitation centre also mentioned that
environmental factors inﬂuence the self-reported sleep
quality [9]. Moreover, a cross-sectional survey in NH
residents identiﬁed three factors that most disturbed
their sleep: nocturia, environment-related noise or
light and pain, but relationships between these factors
were not explored [25]. The association between sleep
and nocturia is well established in older populations,
but the direction of causality is unclear [26]. Hence, the
environment as an independent domain is likely to be
clinically relevant on the causal pathway of nocturia in
institutionalized people. Future work to identify key
variables in this domain may be needed for the addi-
tion of a module of items to extend utility of the
TANGO when used in NH. This module could include
items such as woken by factors other than the bladder,
lack of darkness at night to support sleep and environ-
ment or care-related causes.
Taking into account the feedback of the NH residents
and the low prevalence of ‘DK/NA’ answers, a nurse as
an interviewer is imperative for the correct understand-
ing of the questions in this population. Moreover, the
institutions medication list is a necessary attribute to
complete the question about antihypertensive drugs.
The second objective of this study, to demonstrate
test-retest reliability of TANGO-D, was achieved. The
test–retest reliability analysis in community-dwelling
people demonstrated substantial to almost perfect
agreement. The item about bladder urgency accidents
evidenced the ﬁrst paradox of the Kappa statistic,
meaning that for a high value of concordance a low
value of Kappa was seen. The maximum possible
value of Kappa is low because the proportion of
agreement expected by chance is high, reﬂecting
a high prevalence index. In the context of this study,
the ﬁnding is likely to be due to a low prevalence of
bladder urgency accidents.
The ﬁnding that in NH residents the test–retest
reliability was lower than in community-dwelling peo-
ple may also relate to the ﬁrst paradox. Another plau-
sible explanation for the lower test–retest reliability is
related to characteristics speciﬁc to NH residents
which could inﬂuence the lower test–retest reliability
results. However, to the best of our knowledge, no
recommendations pertaining to test–retest analysis in
studies with questionnaires in NH participants have
been published.
Limitations and strengths
The strengths of this study are that the cross-cultural
translation achieved reliable results in community-
dwelling people and to some extent in NH residents.
The data collected in the nursing homes are useful to
direct adaptation of TANGO-D to the speciﬁc older,
unwell, dependent population.
The convenience sample of the study population,
limits generalizability of the results. A further limita-
tion is that the study ﬁndings have demonstrated that
TANGO-D should be interviewer administered in the
NH population. In this population, therefore, TANGO-
D can be applied as a screening tool but psychometric
properties as a self-administer instrument in this
cohort have not been established.
Conclusions
We have successfully translated and culturally adapted
TANGO nocturia screening tool into Dutch for Belgian
community-dwelling middle-aged people. This TANGO-
D will facilitate validation studies in Flanders, and sup-
port the description of data to establish the measure as
a valid and reliable self-administer screening tool for
clinical practice. Further work may target speciﬁc envir-
onment-related variables that can contribute to noc-
turia in the NH population.
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